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At  the  present  time,  the  focus  of  research  activity  is  on  the  in  vivo  animal 
model  studies  testing  the  participation  of  labelled  lyophilized  platelets  in 
generation  of  experimentally-induced  thrombi  and  testing  of  their  circulatory 
lifespan.  These  studies  require  a  considerable  amount  of  preparation  and 
analysis  in  order  to  establish  significance  of  data  among  the  natural  variability 
of  live  systems.  However,  the  preliminary  reports  from  the  investigators  at  UNC- 
Chapel  Hill  have  been  very  encouraging.  The  development  of  alternative  stabil¬ 
ization  protocols,  such  as  the  permanganate  experimentation  at  ECU  and  the 
rehydration  technique  development  at  the  Tidewater  Region  worksite  have  been 
subordinated  to  the  in  vivo  experimentation. 


Patents  and  Publication 

An  informal  invention  disclosure  statement  has  been  filed  with  the  UNC- 
Chapel  Hill  patent  committee  in  cooperation  with  similar  office  at  ECU.  After 
these  administrative  councils  have  evaluated  the  suitability  of  a  patent 
application  on  the  research  products  produced  to-date,  an  official  notice  of 
support  or  release  of  rights  will  be  forwarded  to  the  ONR  for  consideration  of 
appropriateness.  Such  notification  is  expected  before  July  1,  1991. 

The  manuscript  on  experimental  results  of  the  first  two  years  of  the  grant 
is  being  withheld  from  submission  until  the  question  of  pursuing  a  patent 
application  has  been  answered  by  all  involved  parties.  An  abstract  without  data 
constituting  full  disclosure  was  presented  by  Dr.  Read  and  colleagues  at  the 
FASEB  meetings  in  Atlanta,  GA,  last  month  (April).  See  attached  report  summary 
from  UNC-CH  for  further  details.  The  presentation  of  data  in  the  forum  of  a 
scientific  conference  allows  for  an  assessment  of  interest  in  the  project. 
Further  abstracts  will  be  submitted  on  future  progress  for  meetings  this  Fall, 
including  the  annual  meeting  of  the  American  Society  of  Hematology.  A  second 
manuscript  will  then  also  be  prepared. 

In  addition,  a  grant  proposal  for  continuation  of  these  studies  is  in 
preparation.  The  ultimate  goal  is  to  enter  preclinical  trials  of  toxicity  and 
efficacy  of  human  blood  cells  stored  in  the  dried  state.  The  data  produced  from 
current  project  activity  is  supportive  of  the  application  of  our  initial  findings 
to  practical  blood  banking,  based  on  a  clear  scientific  understanding  of  the 
processes  employed  (however,  empirically  developed)  to  prevent  cell  damage  during 
dehydration/rehydration.  Much  more  needs  to  be  investigated  to  ascertain  the 
extent  of  involvement  of  dried  platelets  in  thrombus  formation  and  initiation  and 
to  establish  the  practicality  of  the  preparations  developed  so  far.  A  major  new 
emphasis  needs  to  be  initiated  on  application  of  the  successful  techniques  to 
preparation  of  dried  human  red  cells  for  studies  in  circulation.  This  new  grant 
proposal  will  be  constructed  on  the  knowledge  base  being  produced  during  the 
currently-funded  grant  period,  as  well  as  extend  into  a  more  fully-developed 
examination  of  the  specific  effects  of  dehydration/rehydration  on  preservation 
of  cell  function.  . 

Sincerely  yours,  /hyv  / 


Arthur  P.  Bode,  PhD 
Principal  Investigator 
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A.  Ongoing  studies  with  lyophilized  platelets. 


1.  We  arc  continuing  to  refine  the  dried  platelet 
procedure  and  to  study  the  effect  of  drying  and  rehydration 
on  the  in  \  ivc  perfcrmr.ee  of  the  rehydrated  ceil. 

2.  Enclosed  is  the  abstract  from  the  poster  which  I 
presented  at  the  EASES  meetings  in  Atlanta,  Ga.  last  month. 
As  you  can  see  the  work  has  gone  very  well.  The  rchydrated 
platelets  are  being  tested  in  animals  and  have  been  observed 
in  the  circulation  at  24  hours. 


S.  New  studies  conducted  during  this  quarter. 

1.  We  are  looking  at  the  hemostatic  and  thrombotic 
roperties  of  the  circulating,  rehydrated  platelets.  In 
ivc  animal  studies  are  required  to  obtain  these  data.  The 
ig  and  the  dog  are  being  used  as  animal  models  since  each 
nimal  has  unique  characteristics  that  need  to  be  studied. 

2.  we  are  looking  at  the  release  of  vwr  and  other 
latelet  proteins  contained  in  the  alpha  granules.  These 
tudies  reflect  the  ability  of  the  stabilized  platelet  to  be 
isrupted  and  to  undergo  fusion  and  loss  of  membrane 
r.tergrity . 

C .  Brief  plans  for  the  year. 

We  will  continue  to  examine  and  refine  protocols  for 
in  vivo  use  of  rehydrated  platelets. 
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!  Studies  with  Dried  aud  Rehydrated  Platelets  for  TraosfusioD  Product:. 

M.S.  Read*.  A.P.  Bodet  and  R.L.  Reddick*.  Dcpts  of  Pathology,  •University  of  North 
j  Carolina,  Chapel  Hill,  NC  27599,  fEast  Carolina  University,  Greenville,  NC  27858 . 

Dried-ithydrated  platelets  are  being  studied  for  use  as  a  substitute  for  fresh  platelets  in 
i  transfusion.  Washed  platelets  from  three  species  (human,  canine  and  porcine)  were 
j  treated  with  aldehydes  prior  to  freeing  and  drying.  The  rehydrated  platelets  were 
;  compared  to  fresh  platelets  for  adhesiveness  and  spread  characteristics,  «  vivo.  The 
ability  of  the  rehydrated  platelets  to  circulate  in  vivo  was  also  studied.  Canine  platelets 
|  were  stabilized  with  paraformaldehyde  (para)  and  glutaraldchyde  (glut)  and  dried. 

Dried-rehydrated  platelets  were  layered  on  formvar-coated  grids  and  observed  by  scanning 
'  electron  microscopy.  Rehydrated  platelets  were  compared  to  fresh  platelets  for 
!  morphologic  evidence  of  pseudopod  formation  and  platelet  spread  characteristics.  Both 
<  fresh  and  rehydnuedpanHreated  canine  platelets  had  multiple  pseudopodia  and  normal 
j  spread  configurations.  Glut-treated  platelets  had  fewer  pseudopods  and  few  spread 
.  platelets  were  seen.  In  an  ex  vivo  annular  perfusion  chamber,  porcine  and  human,  but 
'  not  canine,  fresh  and  panhtreaied  platelets  adhere  at  high  sheer  tales  in  near  equal 
:  numbers  to  exposed  subendothelium.  The  ability  of  rehydraied  canine  platelets  to 
;  remain  in  circulation  in  vivo  vm  Studied  using  rehydnted  pan-treated  canine  ptaielets 
j  labeled  with  a  fluorescent  dye  (Synaxis,  PKH26-GL)  infused  into  a  dog.  Blood  samples 
:  were  collected  at  various  time  intervals  for  2  hours  following  platelet  infusion.  Smears 
i  made  from  whole  Mood  and  platelet-rich  plasma  aliquots  were  examined  for  fluorescence. 

■  Labeled  para-treated  platelets  were  found  in  the  Mood  samples  for  up  to  2  hrs  post 
i  infusion.  These  studies  suggest  that  fixed,  rehydiated  platelets  can  be  prepared  which 
;  will  adhere  to  vascular  subendolhelium,  and  remain  in  the  circulation  for  a  period  of  time 
;  sufficient  to  aid  in  hemostasis.  (Aided  by  ONRN00014-89-J-1712) 
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